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(57) Abstract : 

PROBLEM TO BE SOLVED: To provide a method for read/write of tracks in a 
flexible disk drive unit of USB (universal serial bus) connection, by 
which data can be read or written at high speed. 

SOLUTION: A USBFDD unit 100 is constituted of a USB controller 101, a 
FIFO 102, a firmware ROM 103 in which software controlling CPU 104 is 
written, a RAM 105, a FDC 106, and a FDD 107 connected to the FDC 106. 
Sector numbers of a disk located on a head is read preceding to 
reed/write processing and read/write of data are performed from the 
sector next to the sector number. 
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CLAIMS 



[Claim(s) ] 
[Claim 1] 

The read/write approach of the flexible disk drive equipment the USB 
connection characterized by preceding with read/write processing the 
sector number of the disk located on a head, reading it in the approach 
of carrying out read/write of the truck of the flexible disk in the 
flexible disk drive equipment of USB connection, and performing 
read/write of data from the next sector of the sector number. 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] 

This invention relates to the read/write approach of the truck in the 
flexible disk drive equipment (henceforth USBFDD equipment) of USB 
connection. 
[0002] 

[Description of the Prior Art] 

The flow chart which shows the read/write approach of the truck in 

conventional USBFDD equipment to drawing 3 explains. 

[0003] 

First, the firmware of USBFDD equipment publishes the SEEK command to 
FDC (flexible disk controller), and moves a head to a truck to perform 
read/write on a disk (step 20). 
[0004] 

Next, in order to read the data for one truck in the head (sector number 
1) of a truck in lead processing (step 21) of a disk, firmware publishes 
the READ DATA command to FDC (step 22). 
[0005] 

Since the head is not necessarily located in a head sector at the time 
of command issue, rotational delay occurs until a head sector (sector 
number 1) comes on a head (step 23). 
[0006] 

When a head sector comes on a head, FDC transmits the data for one truck 
to RAM in USBFDD equipment from a disk (step 24). (from a sector number 
1 to the last sector) 
[0007] 

Moreover, in order to write in the data for one truck from the head 
(sector number 1) of a truck in light processing of a disk, the FDC pair 



of the firmware is carried out and it publishes the WRITE DATA command 

(step 25). 

[0008] 

Since the head is not necessarily located in a head sector at the time 
of command issue, rotational delay occurs until a head sector (sector 
number 1) comes on a head (step 26). 
[0009] 

When a head sector comes on a head, FDC transmits the data for one truck 
to a disk from RAM in USBFDD equipment (step 27). (from a sector number 
1 to the last sector) 
[0010] 

However, there was a problem that rotational delay occurs until a head 
sector comes by this conventional technique on a head, since it was 
going to perform the light of a lead or head SEKUTAHE from the head 
sector of a truck, and delay occurred in read/write processing. 
[0011] 

[Problem(s) to be Solved by the Invention] 

Then, this invention tends to offer the approach of carrying out 

read/write of the data at high speed. 

[0012] 

[Means for Solving the Problem] 

By having been made in order to solve the above-mentioned technical 
problem, preceding with read/write processing the sector number of the 
disk located on a head, reading it, and performing read/write of data 
from the next sector of the sector number, this invention avoids the 
rotational delay of a disk and attains improvement in the speed of 
read/write. 
[0013] 

[Embodiment of the Invention] 

Hereafter, one example of this invention is explained based on a drawing. 
[0014] 

Drawing 1 is the block diagram showing the configuration of the USBFDD 
equipment which applied this invention, 100 is USBFDD equipment and 101 
is a USB controller. This USB controller 101 receives the serial data 
which flows into the USB bus 102, and stores data in corresponding FIFO 
(first in first out ROM) 108 according to the class of that transaction. 
Moreover, FIFO data are conversely transmitted to the USB bus 102. 
[0015] 

The software which controls this equipment is written in with Firmware 
ROM, CPU104 is ordered 103, FIFO data are read to RAM105, or it performs 
the reverse. Moreover, firmware ROM 103 is constituted so that writing 



the data read to RAM105 if needed in the media which took out the 
command to FDC106 and were inserted in FDD107 or its reverse may 

be performed. 
[0016] 

Namely, the serial data which flows USBFDD equipment 100 into the USB 
bus 102 is received. The USB controller 101 which transmits to 
corresponding FIF0102 according to the class of the transaction, and 
transmits FIFO data to the USB bus 102 conversely, While constituting 
from RAM105 and FDC106 which are connected to the firmware ROM 103 in 
which the software which controls CPU104 is written, and said CPU104, 
and FDD107 linked to this FDC106 CPU104 is ordered a firmware ROM 103. 
Read FIFO data to RAM105, or or perform the reverse, further, write the 
data read to RMA105 in the media which took out the command to FDC106 
and were inserted in FDD107, or if needed Or the sector number of the 
disk which constitutes so that the reverse may be performed, and is 
located on a head is preceded with read/write processing, and is read, 
and it is made to perform read/write of data from the next sector of the 
sector number. 
[0017] 

Drawing 2 shows a flow chart in case this equipment performs read/write 
processing of one truck, first, the firmware of USBFDD equipment 
publishes the SEEK command to FDC, and a head is moved to the purpose 
truck which performs read/write on a disk (step 1). 
[0018] 

Next, the READID command is published and firmware leads the sector 
number on the disk in which the head is carrying out the current 
position (N) (step 2). 
[0019] 

Then, in order to read the data from the degree (N+l) of the sector 
number read at step 2 to the last sector number in lead processing (step 
3) of a disk, firmware publishes the READ DATA command to FDC (step 4). 
[0020] 

Since a head is already on the purpose sector number, FDC transmits the 
data from a sector number (N+l) to the last sector number to the RAM 
field of USBFDD equipment from a disk, without carrying out rotational 
delay (step 5). 
[0021] 

Furthermore, in order to read the data from sector number <1 to a sector 
number (N), firmware publishes the READ DATA command to FDC (step 6). 
[0022] 

FDC transmits the data from a sector number (l) to a sector number (N) 



to the RAM field of USBFDD equipment from a disk (step 7). 
[0023] 

Thus, lead processing of one truck 
[0024] 

Moreover, in order to write in the data from the degree (Nil) of the 
sector number read at step 2 to the last sector number in light 
processing of a disk, firmware publishes the WRITE DATA command to FDC 
(step 8). 
[0025] 

Since a head is already on the purpose sector number, FDC transmits the 
data from a sector number (N+l) to the last sector number to a disk from 
the RAM field of USBFDD equipment, without carrying out rotational delay 
(step 9). 
[0026] 

Furthermore, in order to write in the data from a sector number (1) to a 
sector number (N), firmware publishes the WRITE DATA command to FDC 
(step 10). 
[0027] 

FDC carries out the DISUKUHE transfer of the data from a sector number 
(1) to a sector number (N) from the RAM field of USBFDD equipment (step 
7). 

[0028] 

Thus, lead processing of one truck is completed. 
[0029] 

[Effect of the Invention] 

Since according to this invention the sector number of the disk located 
on a head is preceded with read/write processing, and is read and it was 
made to perform read/write of data from the next sector number of the 
sector number as stated above, the rotational delay of a disk is lost 
and it is effective in read/write processing of a disk accelerating. 
[Brief Description of the Drawings] 

[Drawing 1] The block diagram showing the configuration of the USBFDD 
equipment with which this invention is applied. 
[Drawing 2] The flow chart of read/write processing of one truck. 
[Drawing 3] The processing flow chart at the time of performing 
read/write of one truck using conventional USBFDD equipment. 
[Description of Notations] 

100 USBFDD Equipment 

101 USB Controller 

102 USB Pass 

103 Firmware ROM 



104 CPU 

105 RAM 

106 FDC 

107 FDD 

108 FIFO 
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[Brief Description of the Drawings] 

[Drawing l] The block diagram showing the configuration of the USBFDD 
equipment with which this invention is applied. 
[Drawing 2] The flow chart of read/write processing of one truck. 
[Drawing 3] The processing flow chart at the time of performing 
read/write of one truck using conventional USBFDD equipment. 
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[00 1 8 ] 

^ IC « READ I DDY>h'tffil, 77-i l ')I7tt^yl ; #14liIl/Tll]7< 
7^7±Q-t2 , 7-y§^ (N) t 'J - F t ? (77 L v7'2) . 

[0019] 40 

SlIT, T*-f7!7cz)U-P95a ( 7 x y 7* 3 ) <D*^t3:> v ? Z?tt*ofei! 5 ^ # 

* <?) » C N + 1 ) ^>4^^^!7'5'§^-*-?<?)7 I *-'5'ts5&^Z^iy)IC> 77-i,7i7ttF 
DCIC^UTREAD DATAD7>F tfEfit? (7xy7'4) . 
[ 0 0 2 0 ] 

/ \yh , #&ICE«H22*#^-±IC*)Z®-?s 0 (E ft t tt r C , FDCt3:-t2^-5'§^-(N + 
1 ) »i;I»1!nS§$?(!)7 , -n7^n^U8BFDDlli<5RAM«fi\fe 

31 r 3 ( 7 x y 7- 5 ) . 
[ 0 0 2 1 ] 

7"^IC> C?^f? < 1 ) T^^y?^ (N) - ^tilZfeiDlC? 7 - AO 

i7IJFDCC5*tbTREAD D AT AD Y > F t ifi t I (XTy76) . 50 



(4) 



JP 2004 1 031 03 A 2004. 4. 2 



[00 2 2] 

FDCtt-t27?#^§- (1) ft v> XL 0 * (N) t??)/'- < Z 7 # ^ U 8 B F D 

DHi9RAMiffi\tiSf? ( X x y 7* 7 ) . 
[ 0 0 2 3 ] 

C 9 J; ? i: U 7 , 1 h^y^'J-FJdl^^Tt]. 
[ 0 0 2 4 ] 

7 , *7?0 ! 7>rKK30J§ftR, 7fv?Z?IH-)fei2?>»*?)a (N+1 ) 
ft^M1&V9 9& J %-£-?<DT- J ?-£m&&tim<Cs 7 7-A')i7&FDCi:JitlTWR 
ITE DATADY>h"tf§fif3 ( 7 x y 7' 8 ) . 
[ 0 0 2 5 ] 

\vP#EClttfi9>#*lCft?<!)f , Is! & 17 tt ^IC > FDCttC?^? (N + 
1 ) »i;fl?* 7 5§§$?(57-HU 3 BFDD^I(5RAMIM#^ / 
jS f Z ( X x y 7- 9 ) . 
[ 0 0 2 6 ] 

? >* C , *2 9 * # ^- (1 ) 9^^§§ (N) l?(5 7'-nta^fe4Di:77-^^i 
i7ttFDCC5itb7WR I TE D A T A □ T > h' t 56ff t ? ( 7 x y 7" 1 0) . 
[ 0 0 2 7 ] 

FDCttt75S§ (1) ft v> V 0 >? (N) t?97-nU8BFDDll5)RA 

MiI#^<77MlStZ ( 7 x y 7* 7 ) . 
[ 0 0 2 8 ] 

C<9<t ? IClT, 1 h 7 v ?<9 'J - T . 

[ 0 0 2 9 ] 
[ 56 BE Cj) Jft * ] 

Kk ± 3£ ^ *L <fc 7 C , * fg BH C «fe til* , \y h" ± C II t ? t* ^ 7 7 9 C 7 S^t U - F 
/ 7 4 F^lCTEei Ttl'J - ^Q J a? ) ?i& s ^O))X(DV'7 9& s %ftv>T-9<DV-\ : / 

im 1 ] *«itflffl^tl3U8 BFDDllI?)ifli!tfvt7ny 7H. 
[ M 2 ] 1 h7y 7C) l J-h , /705!!l<i)7D-f f-K 
[S3] ft*OU8BFDDHIt«-j7. 1 h 7 y 9 Q 'J - F / 7O tfio 
«J3 7 □ - x * - h . 

[ ?i ^ <o & m ] 



100 USBFDDHS 

101 U8BD7FD-7 
10 2 U S B A 7 

103 77-/a7x7ROM 

10 4 CPU 

10 5 RAM 

10 6 F D C 

10 7 FDD 

10 8 FIFO 
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[11 ] 



USBFDD^S 



100 

J 



102 



ROM 



101 



FIFO 



103 



104 



106 



CPU 



FDC 



FDD 



107 



RAM 



105 



108 



^■j-K/g-f una J 




(Read idst^ K> 




-b 0 5" )D «*? -b 

tfJUREAD DATA3V>h'5-#Stl 



i 



READ DATA3-71/K*3Efr-f 4 



I 



US8FDD8iS^RAM^fta|T* 



5 




»ICWRTTE □ATA=l , 5'>K£»fr 



>a» fc» »-b 



1 


' / 


WRITE DATA3T>K£SBfi-t4 


1 ^ 


■b****0* 
ramA^tV* 


SBFDD&EC3 



8 



1 0 



1 1 



[ m 3 ] 



20 



(SE6X3-71/H) 







21 



'J— Kfcjg 



*»'J-K+*fS*<- READ 
DATAa^l/K-^JE^nrS 



1 










js^usbfddSS 


Sotram-^KSS 
6 



22 




23 


l-5-.y?C35eH-t:*$ 4*5.1 

WRITE 
OATAa^Vh****?** 



25 



26 



24 



27 



**-b?*£7?)0-f-££ 
usBF008R<»RAMA^-rYX 



c 



#7 



J 



